We synthesized graphene layers on <110> textured mirror polished CVD diamond plates of 1X1 cm 2 (0.7 mm in thickness) in direct current plasma CVD chamber 19,21 by a hydrogen plasma treatment for 1 and 10 minutes. The treatment was performed at high temperature of 1300 ℃ where graphitic phases is stable. The temperature was expected from 1500 ℃ measured by a pyrometer which is higher by ~200 ℃ than real one due to additional emission from the hot cathode (>2000 ℃), and was controlled by input power. Gas flow and pressure were 200 sccm and 100 Torr, respectively. The v·Gr-diamond hybrid structures were analyzed by SEM, AFM, XRD (normal scan, low angle and rocking curve), Raman and photoluminance (PL). The surface morphology was probed by a SEM (Noba Nano 200) and non-contact-mode AFM (PSIA, XE-100). XRD analysis was performed with Rigaku D/MAX 2200V spectrometer using a CuK source. Raman and PL analysis was performed with inVia-Reflex Raman microscope (Time-resolving PL/Raman spectrometer, Renishaw).
for vGr-diamond where graphene grew for 1 (b) and 10 min (c). Growth rate of graphene is expected to be ~5 nm/min. RMS of the hybrid structure (b) is measured to be ~3 nm and ~20 nm for 1 min and 10 min sample respectively, where the former corresponds to that of the bare surface of mirror polished diamond (a). d) SEM image for the hybrid structure. Schematic explains the graphene layers angled by ~30˚ to diamond surface at different direction, explaining the unique pattern. (Figure 2c ) because the graphene layers were torn out by hand scrubbing. RMS was measured to be ~9 nm.
Absorption properties
Envisaging the potential application of the above geometry, we look for the optoelectronic properties. They are described by the complex dielectric function, i.e. ε(ω)= ε1(ω) + i ε2(ω).
The components of dielectric tensor are given by a sum of inter band and intra band contributions. The imaginary part of dielectric tensor ε2 αβ (ω) is determined by summation over empty band as follows.
where ε0 is the vacuum dielectric constant, Ω is the volume, v and c represent the valence and conduction bands respectively, hw is the energy of the incident phonon, u is the vector defining the polarization of the incident electric field, u.r is the momentum operator, and C c k and C v k are the wave functions of the conduction and valence bands at the k point, respectively.
The absorption properties α(ω) can be calculated by the equation
where ε1 and ε2 are the real and imaginary part of the complex dielectric function. The real part of the dielectric function can be written as
where P is the principal value.
The pristine graphite with various stacking shows similar absorption peak. The prominent peak around 4.42 eV is due to π-π* (intra band) transition. 45, 46 The high energy peaks for the graphene are σ-π* and π-σ* transitions. The peak for the diamond is due to σ-σ* transition. For the hybrid structure the visible range transition is mainly due to π-π* transition, which feels redshift, which be due to unique interface. 
